Introduction
The United States is currently facing a serious shortfall in the primary care workforce with multiple factors contributing. Physicians are retiring while the population is aging, 1 with current estimates projecting increasing office visits with the need of nearly 52,000 additional primary care physicians by 2025. 2 Primary care remains important in mortality reduction and policy makers urge increase in the number of generalists. [3] [4] [5] Medical schools are therefore tasked with producing a new generation of primary care physicians to meet current and future demands. Medical schools provide undergraduate medical education that prepares the student to successfully enter graduate medical education, in a program called a Residency. For residency matching, students apply and interview for different programs. Applicants and programs rank each other at the completion of this time period and the non-profit organization known as the National Resident Matching Program matches students into programs.
This study aims to look at the relationship between service by medical students at the University of Washington School of Medicine (UWSOM) and selection of a primary care residency. As the UWSOM serves a large geographical area known as the WWAMI (Washington, Wyoming, Alaska, Montana, Idaho region) and one goal 
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Khwaja et al is to serve the needs of this area, there is also an evaluation for a correlation between service in the region during medical school and matching into a program in the region. We consider service to be an un-compensated activity performed to benefit or strengthen communities, individuals or organizations in need. An example is a student volunteering at a free clinic for patients without medical insurance. Another example is serving breakfast at a shelter for homeless youth. Medical educators increasingly use service to teach about social determinants of health, to improve attitudes toward underserved populations, and to meet community needs. [6] [7] [8] [9] [10] [11] [12] [13] We aim to measure these abstract yet important positive qualities by selection into Alpha Omega Alpha honor society (AOA) and the Gold Humanism Honor Society (GHHS), which take service as well as academic performance and clinical evaluations into account before admission.
We anticipate that high levels of involvement in service are associated with a residency selection in a primary care field and that service is not detrimental to academic performance, as is reported by other researchers. 14, 15 We expect that service is associated with other positive aspects of being a physician, as measured by selection into AOA and the GHHS. Service participation and residency selection data from students at the UWSOM are used to explore the association between participation in service and primary care career selection. The data collected included years to graduation to evaluate if service award winners had more time to do community service and be biased toward an award, selection into AOA and Gold Humanism to measure excellence in clinical acumen, and percentage matching into primary care.
Step 1 and Step 2 scores were also included. They are designed to measure clinical knowledge as part of the United States Medical Licensing Exams and needed for application to residency programs.
Specifically, we ask the questions: are service award winners more likely to enter primary care residencies? Is there a difference in time to graduation between service award recipients versus (vs) non-recipients? Is there an association between service and induction into the GHHS? Does participation in service compromise academic performance? Is service associated with matching into the WWAMI region?
Methods
The fields we delineate to be primary care are family practice, pediatrics, general internal medicine, and medicinepediatrics, as they are determined to best prepare physicians to practice primary care medicine. 16 We used three cohort years, graduating years of 2012 (216 students), 2013 (224), and 2014 (226), for 666 students overall, to determine associations between service in medical school and entry into primary care.
We first identified students who demonstrated substantial commitment to service by delineating two groups -one that received the service award and one that did not. The top 15% of students in each class receive the award. Students are nominated by their peers or they may self-nominate. They are then sent a survey to detail their service activities, service leadership activities, and hours of participation. A selection committee consisting of faculty and staff members receives all completed applications. Service is evaluated for continuity, sustainability, depth and quality of community partnerships, leadership involvement, and demonstrated commitment to building health equity. The committee then sees how many can be awarded based on the 15% for each class. At the margins of the top 15% for hours the committee uses the criteria to decide which students receive and do not receive the award.
For AOA election, the top academic quartile is chosen, and the school may elect up to one sixth of the projected number of students who will graduate. Members of AOA in the faculty and current AOA students meet in private to select students for membership. Those students chosen from the top quartile for election are picked not only for their high academic standing, but also for leadership among their peers, professionalism and a firm sense of ethics, promise of future success in medicine, and a commitment to service in the school and community.
The selection for GHHS (http://www.humanism-inmedicine.org/index.php) is two-fold: first by peer-nomination (via survey sent to the entire class), then from the results, a smaller subset is chosen by the current GHHS class and invited to go through a second-round application process, which includes a written essay. The current GHHS class then selects the new members. Of the graduating class, 10%-15% is inducted. GHHS recognizes students for "demonstrated excellence in clinical care, leadership, compassion and dedication to service".
This was a retrospective cohort analysis study. The statistical analysis used was "test of proportions". Analyses were conducted using the Statistical Package for the Social Sciences (SPSS Version 18; SPSS Inc., Chicago, IL, USA). The data included years to graduation, selection into AOA and GHHS, Step 1 and Step 2 scores, and percentage matching into primary care. Test of proportions was applied to the two groups of award recipients vs non-recipients with regards to these categories. 
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service and its association with primary care residencies AOA, GHHS and match data are in the public domain. Performance on Step 1 and Step 2 was extracted from a secure data warehouse maintained in the department of biomedical informatics and medical education. Unique identification numbers were allowed in a matching process that blinded investigators to individual identities. Demographic information was not collected from the students including socioeconomic status, and thus no subgroup analysis was performed.
This study did not need ethical review (institutional review board exempt) as an internal evaluation study in the department of bioinformatics.
Results
There was no correlation between receiving the service award and entering a primary care residency (57.3% vs 52.8%, z statistic 0.846, P=0.397), which was the primary outcome being evaluated. There is no difference in time to graduation between the two groups. There is an association between service and induction into GHHS, as well as AOA. There is a significant difference in the proportion of students elected into AOA (23.3% vs 14.6%, z statistic 2.206, P=0.0274). There is a significant difference (22.6% vs 10.4%, z statistic 5.926, P,0.001) in percentage of students inducted into the GHHS, the award winners being more represented (Table 1) .
There is no statistically significant difference between Step 1 scores, or Step 2 scores in the two groups of award recipients/non-recipients (Table 1 ). There is no trend toward matching into primary care and toward matching in the WWAMI region when comparing the service award/no award groups.
Discussion
While we did not find that students who received the service award were more likely to enter primary care residencies (Table 1) , there is a trend in that direction, and one could speculate that our study may reveal patterns if we follow more graduating classes in the future, thus increasing the power. Since we included all graduating students from 2014-2016 no formal power analysis was performed. We worried that students who had more time to spend volunteering (as measured by years to graduation) may confound the data, but that was not the case between the award recipients vs non-recipients. Our data are consistent with the work of others in that it shows that participation in service does not compromise academic achievement, 14, 15, 17 as we found no difference between Step 1 and Step 2 scores, between those who received the award and those who did not. A primary barrier to service activity is lack of free time due to academic workload. 18 This suggests service integrated into the curriculum has a higher chance for successfully impacting students without having deleterious effects on academic performance, as well as strengthening ties with the communities that are served. Perhaps more time allotted for service would allow for stronger associations between service and primary care, something that should be further studied.
The link between selection into AOA and service award winners, as well as GHHS and service award winners, is an encouraging sign for proponents of community service. It suggests a link between aspects of service and high achievement as a medical student and ideally, as physician. We believe induction into AOA and GHHS measures clinical acumen, leadership, and compassion in a more detailed manner than the service award, and in doing so reflects the award winners being more skilled in those areas than their other classmates. Given the findings in this study and the fact that GHHS and AOA are coveted awards that can be a valuable part of a competitive residency application, service can be promoted among medical students as a component of building skills and demonstrating positive values to mentors and residencies. This may or may not promote primary care, but definitely presents an opportunity for positive impact within the community.
There are limitations of this study that need to be considered. These data are from a single institution, and there is a short window from which data were collected. Notes: There is no significant difference in the proportion of students going into primary care (z statistic 0.846, P=0.397). *There is a significant difference in the proportion of students elected into AOA (z statistic 2.206, P=0.0274).
#
There is a significant difference in the proportion of students inducted into GHHS (z statistic 5.926, P,0.001). g12-14: group 2012-2014.
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